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Abstract of the contribution: This contribution evaluates the current solutions to key issue #4 " Support of PC5 QoS framework enhancement", and proposed a conclusion for this key issue.
1.
 Introduction

Key issue #4 of TR 23.786 in clause 5.4 calls for an enhancement of the PC5 QoS framework in order to support the new service requirements identified by SA1 in TS 22.186. The following are the topics to cover:

-
Whether existing PC5 QoS framework (e.g. PPPP) is sufficient to support eV2X QoS requirements;

-
What the QoS parameters for an application are and how such information can be passed to the AS layer to enforce.

This key issue also addresses the support of URLLC traffic.
Solution #19 in clause 6.19 addressed all these parts. In this contribution, solution #19 is evaluated, and the conclusion for key issue #4 is proposed.  
2. Evaluation of solution#19 
Solution #19 (clause 6.19) proposes to use 5QI for eV2X communication over PC5 interface, and a unified QoS model for eV2X services over different links (Uu and PC5).          

A few open issues were noted in clause 6.19.1.2:

Editor's note:
For broadcast traffic, it is FFS if there is a need to have a formal mapping between the EPS V2X QoS parameters, e.g. PPPP, PPPR, with the new VQIs, for the interworking with the EPS V2X services. 

In order to support the interworking, it is necessary to provide the mapping of PPPP/PPPR to the new V2X 5QIs. This can be addressed as part of the normative phase work.  

Editor's note:
How RAN supports the QoS characteristics represented by PC5 5QI depends on the RAN study
It is proposed to raise the issue to RAN2 and RAN1and ask feedback on the support PC5 5QI for V2X. For the SA2 work, it can be a working assumption that the PC5 5QI is used for NR PC5, unless RAN indicates otherwise.  
Editor's note:
Provisioning and configuration in the UE is FFS.
This has been addressed by the solutions on provisioning and configuration. 

Furthermore, in clause 6.19.1.3, a few more issues were noted:

Editor's note:
A set of new 5QIs could be defined for broadcast use over PC5.
It is proposed to raise the issue to RAN2 and RAN1and ask feedback on the support PC5 5QI for V2X. For the SA2 work, it can be a working assumption that the PC5 5QI is used for NR PC5, unless RAN indicates otherwise.  
Editor's note:
Use of non-standardized 5QI for V2X operation is also supported. It is FFS if any configuration mechanism is required. 

It is possible that the UE is configured with the corresponding parameters for a non-standardized 5QI. However, there may be complexity in authorizing the use of it and handling at AS layer. Therefore, it is proposed to assume that there is no support of non-standardized 5QI use for V2X in this release, unless RAN WG indicates differently.   
The is another editor's note in clause 6.19.2.1.1:
Editor's note:
It is FFS whether the same set of PC5 QoS parameters sent to the UE and NG-RAN.

The provisioning parameters for the UE are addressed in other solutions. In general, only network scheduled mode (mode 3 or mode 1) will require the NG-RAN to be configured with the QoS parameters. Therefore, it is not necessary that NG-RAN gets all the information the UE has. But, in case NG-RAN is configured with the QoS parameters, it needs to be consistent with that configured on the UE.  

As for the notes in clause 6.19.2.1.2:
Editor's note:
It is FFS whether gNB needs to be involved in this procedure.
In the current design, there is no gNB involvement in the QoS negotiation between the UEs. 
Editor's note:
This procedure needs to be aligned with solution developed for Key Issue #9.
The solution design is currently aligned with Solution#11 which is the only solution to Key Issue#9.

As for the note in clause 6.19.2.1.3:

Editor's note:
How gNB uses UE provided PC5 QoS parameters for resource scheduling depends on the RAN study.
This should be handled in the normative phase based on RAN WG feedback, similar to how it is handled for EPS design in Rel-14. 

3. Proposed conclusions for key issue #4
Based on the above, it is proposed to conclude for key issue #4 (Support of PC5 QoS framework enhancement for eV2X) that solution #19 (clause 6.19) should be used as baseline for normative work. 
Proposal 1: Conclude the key issue #4 by using solution #19 as the baseline for normative work 

4. Proposals
- Accept the following changes to TR 23.786  
*********** Start of the first change ***********

6.19.1.2
Solution description
The new service requirements were captured in TS 22.186 [4]. The new performances KPIs were specified with the following parameters:

-
Payload (Bytes);

-
Transmission rate (Message/Sec);

-
Maximum end-to-end latency (ms);

-
Reliability (%);

-
Data rate (Mbps);

-
Minimum required communication range (meters).

Note that the same set of service requirements apply to both PC5 based V2X communication and Uu based V2X communication. As analysed in solution #2 (clause 6.2), these QoS characteristics could be well represented with 5QI defined in TS 23.501 [7]. 

It is therefore possible to have a unified QoS model for PC5 and Uu, i.e. also use 5QIs for V2X communication over PC5, such that the application layer can have a consistent way of indicating QoS requirements regardless of the link used. This does not prevent the AS layer from implementing different mechanisms over PC5 and Uu to achieve the QoS requirements.  

Considering the 5GS V2X capable UEs, there are three different types of traffic: broadcast, multicast, and unicast. 

For unicast type of traffic, it is clear that the same QoS Model as that of Uu can be utilized, i.e. each of the unicast link could be treated as a bearer, and QoS flows could be associated with it. All the QoS characteristics defined in 5QI and the additional parameter of data rate could apply. In addition, the Minimum required communication range could be treated as an additional parameter specifically for PC5 use. 
Similar consideration applies to multicast traffic, as it can be treated as a special case of unicast, i.e. with multiple defined receivers of the traffic.
For broadcast traffic, there is no bearer concept. Therefore, each of the message may have different characteristics according to the application requirements. The 5QI should then be used in the similar manner as that of the PPPP/PPPR, i.e. to be tagged with each of the packet. 5QI is able to represent all the characteristics needed for the PC5 broadcast operation, e.g. latency, priority, reliability, etc. A group of V2X broadcast specific 5QIs (i.e. VQIs) could be defined for PC5 use.  

NOTE 1:
The 5QI used for PC5 may be different from that used for Uu even for the same V2X service, e.g. the PDB for the PC5 can be longer than that for the Uu as it is a direct link. The 5QIs used for PC5 is named VQI for differentiation.     

 

 
NOTE 2: A mapping between the EPS V2X QoS parameters, e.g. PPPP and PPPR, with the new VQIs, e.g. similar to the non-GBR 5QIs defined in TS 23.501, will be defined in normative phase for broadcast operation. 

NOTE 3: The working assumption is that NR PC5 design support the use of V2X 5QIs. 
NOTE 4:  AS layer may handle unicast, groupcast and broadcast traffic by taking all their priorities, e.g. indicated by VQI, into account.
*********** Next change ***********

6.19.1.3
V2X 5QI (VQI) values for PC5 broadcast use

 

A set of new VQIs for V2X use will be defined in normative phase reflecting the service requirements documented in TS 22.186 [4].  
NOTE 1: The working assumption is that non-standardized VQI is not supported in this release. 
NOTE 2: Whether per packet or per QoS flow QoS Model is used depends on RAN decision. 
*********** Next change ***********
6.19.2.1.1
QoS parameters provision to UE and NG-RAN
The PC5 QoS parameters and PC5 QoS rule are provisioned to the UE as part of service authorization parameters using the solution defined for Key Issue #5. The PC5 QoS rule is used to map the V2X services (e.g. PSID or ITS-AIDs of the V2X application) to the PC5 QoS flow.

The PC5 QoS parameters are provisioned to the NG-RAN as part of "V2X services authorized" parameters using the procedure defined in the Solution #6.

 

NOTE: NG-RAN is configured with static parameters for network scheduled resources allocation mode to support PC5 QoS. 
6.19.2.1.2
QoS parameters negotiation between UEs

The PC5 QoS parameters are negotiated at the establishment of one-to-one communication procedure, so the one-to-one communication establishment procedure defined in TS 23.303 [8] is enhanced to support PC5 QoS parameters negotiation between two UEs. After the PC5 QoS parameters negotiation procedure, the same QoS is used in both directions.
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Figure 6.19.2.1.2-1: Establishment of secure layer-2 link over PC5
UEs engaged in one to one communication negotiate PC5 QoS parameters during the link establishment procedure.
1.
UE-1 sends a Direct Communication Request message to UE-2 in order to trigger mutual authentication. This message includes the requested PC5 QoS parameters.
2.
UE-2 initiates the procedure for mutual authentication. The UE-2 includes the accepted PC5 QoS parameters in the Response message.


 

NOTE: This procedure is aligned with solution #11 (clause 6.11). 
6.19.2.1.3
QoS handling for eV2X communication
When PC5 is used for the transmission of eV2X messages, the following principles are applied for both network scheduled operation mode and UE autonomous resources selection mode:

-
PC5 QoS parameters defined in clause 6.19.1.2 applies to the eV2X communication over PC5.
-
The eV2X message is sent on the PC5 QoS flow established using the procedure described in clause 6.19.2.1.2.

-
The mapping of application layer eV2X message to PC5 QoS parameters is based on the PC5 QoS rule.

When the network scheduled operation mode is used, following additional principles apply:
-
UE provides PC5 QoS parameter information to the gNB for resources request.
-
When the gNB receives a request for PC5 resource from a UE, the gNB can authorize the requested PC5 QoS parameter based on the PC5 QoS parameters received from AMF.

-
gNB can use the PC5 QoS parameter information for PC5 QoS handling.

 
When the autonomous resources selection mode is used, following additional principle applies:
-
The UE can use the PC5 QoS parameter for PC5 QoS handling based on the provisioned information described in clause 6.19.2.1.1.

*********** Next change ***********

6.19.5
Conclusions

 

The solution captured in clause 6.19.1 to 6.19.3 should move to normative phase. 
*********** Next change ***********

7.2
Conclusions for 5G System
Editor's note:
This clause will capture agreed conclusions for 5G System from the study, aimed for normative phase in Rel-16 timeframe.
For the architectural reference model it is concluded to take Alternative #1 in Annex A.1 as the baseline for normative work.
For Key Issue #4 (Support of PC5 QoS framework enhancement for eV2X), depends on RAN WG decisions, it is concluded that solution #19 (clause 6.19) is used as the baseline for normative work, with the working assumption that VQI can be supported by NR PC5, and a new set of VQIs would be defined in normative phase. 
For Key Issue #7 (Network Slicing for eV2X Services), 

-
To facilitate deployment of dedicated network slice for use of, for example, automotive industry and to facilitate roaming support, it is concluded to reuse the Network Slicing functionality for 5GS (see TS 23.501 [7], TS 23.502 [9]) with specifying a new standardized SST value dedicated for V2X services. 
-
Existing values (both standardized and non-standardized SST) defined in TS 23.501 [7] can also be used for any V2X services e.g. eMBB, URLLC, etc.

For Key Issue #8 (Support of edge computing), it is concluded that the mechanisms to support edge computing defined in TS 23.501 [7] and TS 23.502 [9] can be used. No additional normative work has been identified for this key issue. Potential normative work may be identified by FS_5G_URLLC for this key issue.
*********** End of the changes ***********
3GPP
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